Combination of Clk family kinase and SRp75 modulates alternative splicing of Adenovirus E1A.
SR proteins are non-snRNP splicing factors harbouring a domain rich in Arg-Ser repeats, which are extensively phosphorylated by several kinases. We performed a comparative study of different SR kinases, including SRPK, Clk, PRP4 and DYRK, and found that only Clks efficiently altered 5' splice site selection of Adenovirus E1A. The phosphorylation state of SR proteins was examined using a phospho-SR specific antibody mAb1H4 and a 75 kDa protein was most evidently hyperphosphorylated by Clks. Administration of TG003, a specific inhibitor for the Clk family members, specifically and rapidly induced dephosphorylation of 75 kDa SR protein. Imaging with mRFP-SRp75 in living cells revealed that its nuclear distribution was rapidly altered upon inhibition of the Clk activity by TG003. Co-transfection experiments demonstrated that HA-tagged SRp75 was hyperphosphorylated by Clk family members, but not by other SR kinases. These results indicate that Clks specifically hyperphosphorylate SRp75. Furthermore, SRp75 over-expression promoted the selection of 12S 5' splice site in E1A pre-mRNA, which is stimulated by co-expression of Clks. These results suggest that the specific combination of SR protein and SR kinase plays a distinct role in alternative splicing through dynamic balance of phosphorylation.